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A model for polarimctric backscattering from thin saline ice, including volume and surface scattering techa nisims,
is used to relate the backscattering to ice physical and morphological characteristics.  The model is based on the
analylic wave theory and considersice’ characterization such as ellipsoidal brine inclusions, roughinterfaces, vertical
anisotropy, and permittivity tensor deterinined with brine vohume governed by thermodynamic phase equations during
the process of ice growth. Theorctical results arc com pared with measured data at b GHz for thinsahueice upto]%
cmin thickness under controlled laboratory conditions.

The thinice sheet is modelled with an anisotropic layered configuration. Theunderlying saline water is described as a
homogencous mediumn with permittivity obtained at mncasured teraperature and salinity. The ice layer is an anisotropic
inhomnogeneons medium containing ellipsoidal briue inclusions, The vertical anisolropy is due to the preferential
vertical alignment of brine inclusions while the ice Cr.\’S‘L?‘“Og”‘phic c-axes are randomly oriented in azimuth rendering
the statistical azimuthal syminetry of the medimm. This resultsin' a vertically uniaxial effective permittivity tensor,
calculated with the strong peninittivity fluctuation theory, for the saline ice medinm. Thin ice can be cover-cd by
abrine or slush layer. This brine layer is modelled as a medium with higher permittivity due to the high salinity,
which significantly affects electromagnetic scatter ing signatures from the lower thinice layer. The contribution to
backscattering from rough interfaces is included with consideration of absorption and scattering losses and phase
diffcrence effect in the anisotropic ice medinin. Polarimetric covariance matrices for thinice arc derived under the
distor ted Bornapproximationandthe total results arc comparcd with data from the C RRELIX ’ 93 indoor experiment.



